1/1 


AD-A1S8  658  BORON-NITROGEN  POLVHERS(U)  ULTRRSVSTEHS  INC  IRVINE  CR 
K  L  PRCIOREK  ET  RL.  81  JUL  85  SN-2822-F 

N8S814-82-C-8482 

UNCLASSIFIED  F/G  11/2  NL 


MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  of  STANOAROS- »963  -  a 


security  classification  op  this  page 


AD-A158  658 


1.  REPORT  SECURITY  CLASSIFICATION 

Unclassified 

2»  SECURITY  CLASSIFICATION  AUTHORITY  — 

2b  DEC  LASS  IF  ICAT I  ON /DOWNGRADING  SCHEDULE  — • 

4  PERFORMING  ORGANIZATION  REPORT  NUMBERIS) 

SN-2022-F _ _ 

6a.  NAME  OF  PERFORMING  ORGANIZATION  •  5b.  OFFICE  SYMBOL 

(If  applicable  l 

Ultrasystems,  Inc. 

6c.  AOORESS  (City.  Slate  and  ZIP  Code) 

16845  Von  Karman  Avenue 
Irvine,  California  92714 


8a  NAME  OF  FUNOING/SPONSORING 
ORGANIZATION 

Office  of  Naval  Research 


18b.  OFFICE  SYMBOL 
(If  applicable ) 


,m.  . -  . GS 

None _ 

Z.  OlSTRIBUTION/AVAILABILITY  OF  REPORT 

This  document  has  been  approved  for  public 
release  and  sale;  its  distribution  is 
unlimited. 

5.  MONITORING  ORGANIZATION  REPORT  NUMBERIS) 


7a  NAME  OF  MONITORING  ORGANIZATION 

Office  of  Naval  Research 

7b.  ADDRESS  (City.  State  and  ZIP  Code) 

800  North  Quincy  Street 
Arlington,  Virginia  22217 

9.  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 

N00014-82-C-0402 


Sc  ADDRESS  (City.  Stale  and  ZIP  Code) 

10.  SOURCE  OF  FUNDING  NOS. 

800  North  Quincy  Street 

PROGRAM 

PROJECT 

TASK 

WORK  UNIT 

Arlington,  Virginia  22217 

ELEMENT  NO. 

NO. 

NO. 

NO. 

11.  TITLE  (Include  Security  Classification) 

Boron-Nitrogen  Polymers 

NR  356-8 

09/3-2665- 

9-82  (410) 

12.  '  ERSONAL  AUTHOR(S) 

K.  L.  Paciorek,  D.  H.  Harris,  R.  H.  Kratzer,  M.  E.  Smythe,  and  P.  F.  Kimble 


13a  TYPE  OF  REPORT 

Final 

16.  SUPPLEMENTARY  NOTATION 


COSAT  I  CODES 


13b.  TIME  COVERED 
FROM  1  Jnl.  82  to; 


14.  DATE  OF  REPORT  (Yr.  Mo..  Day ) 

5  1  July  1985 


flB.  PAGE  COUNT 


FIELD 

GROUP 

18.  SUBJECT  TERMS  (Continue  on  reverse  if  necessary  and  identify  by  block  number ) 


19.  ABSTRACT  f Continue  on  reverse  if  necessary  and  identify  by  block  number) 

\>The  objective  was  to  develop  processible  preceramic  polymers  amenable  to  transformat ior 
into  pure  boron  nitride  for  potential  applications  as  fibers  and  coatings.  A  series  of 
alkyl,  aryl,  and  trimethylsilyl-substituted  borazines  was  synthesized  and  subjected  to 
pyrolysis  to  determine  the  type  of  substituent  leading  to  an  optimum  preceramic  polymer. 

The  feasibility  of  the  process  was  established.  From  trimethylsilyl-substituted  pre¬ 
cursors,  following  stepwise  pyrolysis,  fibers  were  drawn  and  cured  in  an  ammonia  atmosphere 
giving  pure  boron  nitride.  Mechanisms  responsible  for  borazine  condensations  were 
elucidated;  processes  involved  in  precursor  synthesis  were  investigated., 


20.  OlSTRIBUTION/AVAILABILITY  OF  ABSTRACT  21.  ABSTRACT  SECL 

unclassified/unlimited  □  same  as  rpt.  □  otic  users  □  Unclassified 

22t.  NAME  OF  RESPONSIBLE  INDIVIDUAL  22b  TELEPHONE  NUMBER 

(Include  Area  Code) 

K.  L.  Paciorek  7i/._uti_7nnn 


21.  ABSTRACT  SECURITY  CLASSIFICATION 


1 22c.  OFFICE  SYMBOL 


_ 1714-863-7000,  ext  561 

EDITION  OF  1  JAN  73  IS  OBSOLETE. 


OD  FORM  1473,  83  APR  edition  of  i  jan  73  is  obsolete.  Unclassified _ 

SECURITY  CLASSIFICATION  OF  THIS  PAGE 


OTIC  FILE  COPJf 


SUMMARY  OF  WORK  ACCOMPLISHED 

A  series  of  borazines ,  namely  B-trichloro-N- triphenyl- 
borazine,  B- triamino-N-trimethylborazine ,  B-triamino-N- triphenyl 
borazine,  B-trianilinoborazine ,  B-trichloro-N-tris ( t rime thy 1- 
silyl)borazine,  B-triamino-N- tris (trimethylsilyl)borazine ,  and 
B-tris[di(trimethylsilyl)amino]borazine  was  synthesized.  All 
the  materials  were  evaluated  as  potential  candidate  monomers 
for  preceramic  polymer  formation.  The  halo- substituted  mater¬ 
ials  yielded  exclusively  glassy  products;  the  alkyl-substituted 
members  of  the  series,  due  to  their  ease  of  sublimation  and 
preferential  ammonia  elimination,  did  not  appear  to  be  promising 
precursors  of  boron-nitride  systems;  the  pyrolysis  products 
of  the  aromatic  group  containing  borazines  (both  homo-  and 
copolymers)  exhibited  high  melting  points  even  at  low  degree 
of  polymerization.  B-Tris (di(trimethylsilyl) amino] borazine 
was  recovered  unchanged  following  exposure  to  400 °C.  Pyrolysis 
up  to  1000 °C  of  the  phenyl- substituted  borazines  did  not  afford 
carbon-free  boron  nitride.  The  highest  combined  weight  loss 
of  66. 7%  registered  by  the  trianilinoborazine  was  significantly 
lower  than  the  79.0%  required  for  boron  nitride  formation. 

In  all  the  instances,  the  res? lues  were  black  pointing  to 
the  presence  of  carbon.  These  results  were  contrary  to  the 
claims  made  in  patent  literature.  Preceramic  polymers  amenable 
to  fiber  drawing  were  obtained  from  B- triamino-N- tris ( trimethyl- 
silyl) borazine  on  pyrolysis  at  65-227 °C.  Further  pyrolysis 
and  cure  in  an  ammonia  atmosphere  at  65-970°C  resulted  in 
pure  boron-nitride  fibers. 

The  early  stages  of  the  polymerization  process,  both 
in  the  trimethylsilyl  and  phenyl-substituted  borazines,  were 
found  to  occur  in  a  stepwise  fashion  accompanied  by  ring  open¬ 
ing  and  closing  giving  what  appears  to  be  fused  alternating 
six-  and  four-membered  ring  systems.  The  operative  mechanisms 
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were  elucidated,  based  on  the  volatiles  evolved  (nature  and 
quantities)  and  telomers  formed  (molecular  weight,  composition, 
and  spectral  characteristics). 


In  addition,  efforts  were  expended  at  synthesis  of  other 
trimethylsilyl- substituted  borazines  and  precursors.  Types 
of  products  formed  were  found  to  depend  strongly  on  relative 
quantities  of  reactants,  nature  of  solvents  used,  temperature, 
and  the  presence  of  acid  acceptors. 
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